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(54) LIQUID CRYSTAL DISPLAY SUBSTRATE AND LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED:To reduce the occurrence of a defect 
due to static electricity by doubly arranging common wiring 
connected through a gate line or a drain line, a nonlinear resistance 
element and arranging one side common wiring in the vicinity of a 
terminal electrode causing invasion of electricity. 
SOLUTION: The first common wiring 5 respectively connecting a gate 
line 1 group and a drain line 2 group through a first nonlinear, 
resistance element 7 consisting of e g. a bi-directional TFT diode is 
arranged and formed on the outside of a display area. Further, the 
second common wiring 6 respectively connecting the gate line 1 
group and the drain line 2 group through a second nonlinear 
resistance element 8 consisting of e. g the bi-directional TFT diode 
is arranged and formed on the outside of the first common wiring 5. 
Further, short circuit wiring 9 short-circuiting the gate line I group 
and the drain line 2 group is arranged and formed on the outside of 
the second common wiring 6. Further, terminal electrodes 11,12 are 
formed respectively on the gate line 1 group and the drain line 2 
group between the first common wiring 5 and the second common 
wiring 6. 
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/ 

[aS#*Bi 1 BABfctf LXSvMcttflttB*Jx*ttA 

fc Asxar saw- <£o~c s^nt^m $ a. 

X»«£HfcSl^fc»e*J:< bmp2^ 1 Ojtiafi«|co 

ffi.*'t l < it^m*— *ft**n$ 2 ojnmiik 

*tfc«»E»i. i^AflEM^iiuZff2^ia 
t> U < lit *1*M*-U\z **t«x|* J* $ 4xfc«**« i 

[Si*£2] ^^«fS//^^m2^.4l:ii^t.:W« 

is*^ a i naff 2 ^^iie»^wa?c^fifiwtcig/* 

£lLfcEi*iK05*WlcEBS KXi *S - t Wtt t to 

fc**9MW l feBttfRASftSB. 
I»*«Q] MSfflH l-*>^**ttJfM»R r**ic*3 

*2(n^«^tett*^^ { itel*ll(»aiRTil^li. d>o. 

i ^-en*U»W UX v >6 1 fc T 63***5 1 sci 

BOBAS'TXtE. 

>»« t 5ffl«ic J: o T £ $ It. 



(2) ^ffl?9~2 9 7 3 2 1 

2 

away- K«t wise >»t xH*naffi*K*H 

way- K*»iiara k u-< tL<« 
xBKSJifcsioftiieai:. sra* 1 <o #iiEs<o 

ftBKJMtdJi. BE*- httkttk WE Ku>T >*M**> 
KB***LX«lfcSnfcB2cD#»E»i. i 

ISS*98] ffiS«-7 L «*^H^«2^.itifiE»iw»« 
L-CtJx^JxEB*nr^SCfc«r»»fcr6»#gi7 

9 ] ti'Sff 2 o A»E«^M2it^fl«^JB« 

M*rj5 7 5Sttco« fl B 0 ^^ge. 

[0 0 0 1 l 

C»j:cmAs«SB^Br) B &. 

[0 0 0 2] 

« s p*^eco^A^^.*^ («A**/<*/u) X-IJ, iff 
i^) AJ§«r^UXiCv^cjttiS)ESd*iS^>xSA^j<cS 2 
tt^?«o B o«^a«^ ■> fc>. *<O-U0>#9 x&tiL<r>titf B 

y- h»«t. i'j»Wi«»*ja-Cy./;-fSjicij§ 
4L. x^rSllc3ES5ix5 K^W *XX 

[0 0 0 3] lixb^y-HIWi Ku^>««tXB 

IC^^ y^^^jR^t LX«*tfWHh5>i>** (T 
FT) traHBBSCiJAWSKX^ft. ft*, ffR 

ttsnx^a* 

[0 0 0 4] COJ:5ttBlfiU*5l»X, y-K««c*5 

[ooo 5] <c*j, y- hi»ino^y- km 

x»8*<oft K u--T fc rt, *n^*v«A**a*wW 

aic*x-jg«sjxx*a«*^»*&ftxv>6. 
50 [ooo6] «a*^a«^»sjc^i>xrt. sisxe 
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i 

[ooo7] .s,T«ttco^(w^i«iS.«*s*« 
6 z t o-e # s r r * * *<M« $ Kfc -en 8 £ 

«Si»flFL-CV^«tt**W«r*E*UlL, * <0 « * ill L«* 

|ooo9l Kietai ?iC/T<1-«fc Jfr 

[o o i o] e i ert, SB iwttRttor^y-f y • 
h y 7>^o«ia3e*s*^(aaewj3iia, ism 7i*, 

2 7 2 6 3*4>JI«C3B«*iV 3R2W«XMl±* 
6 ■ fi 9 2 8 1 

[00 111016, I 7|:fct^', I h*. 2 

(1KK>8, 3ttJMt I- 4l*aWi*iiR* 

ft. l7ii#iiB», i8tf#*#»ft*7\ 13*13 
1 2liK^>»<7)«^m 0 1 7i:^^r, I 9 it 
[0 0 12] 

SH0^5. Lfc^or. 7Wr/ M<"Jfc'CA*. 



(3) «ra3JL9- 2 9 7 3 2 l 

4 

l 7 £*rft»m&Lfc»££A:^T. »«^SALfc 

fil K 1 2^8R»cO^-Ci»StlSJAvS. 4 ilLr4b , 9, t 

»»JBh7^i' 3ICBMU-C&9. »t*«1K 
1 2*fcSALfc»*4W*. l 8£iSft 

/0 LTfllftEftl 7ICj:oT*»te»SJl*J:')#<. ■ 
3»2fl<?>j*K K 7 > * 3 (CSS L X iWfif h 7 ? 

[0 0 13] Sfc. H l 7(.:55-*-JB2Wtt*«T?(i. -r 
2t*v »«JM£tt*?l 8*ttLT. *9<IMM>*fl 

r ^ K^«niB^:^5. u^^t. row 
[0 0 14] ^«W«0B«H, '*B!h5>^x*JBiax 
JO [00151 

JSftU?t*ifiElft«r2StcEHU. -^co^ii 
E«l4»*SOSA#«* sa^ SftittflH-Ea-rS. 

40 [00l6]5g2iC, »Baef;fiA«BffTfe6Sast^ 
rv>/xi\ »«ttR^BihLfc*aElftt-EIBi"^. - 

[00171S3C. y-mbL<l*KW>»«rlB 

rww«nfctta**s*«awE«**i»*«djLfca 

50 ^<b»s^aAitt. R*««^^«A-e*/fi^ 
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s 

[0 0 18] ?*tt>h. **W0*fi-R**tftf, tt& 
Ig ft L X ii mc »ffi|fiB £ ii « »fi » 4 «J*-r 

affl£HAJBflM>flii h*C. x^fSllcigrFU y^iaiiCjf 

6Mtcj:oXX#4iV^«ifttf-K. tfiay- hfitfcfltf 
US h 5 ^^^^ tB*S*fc «r*rfi 

ivc. *2x*fB*^*«it««lt5H; may- MM* 

fc n53 K^-f U< Bv*-r*t^-»3ft5. t 

1 LXjBStfi'tfc.* i ^ 

ley- s fluff fc ffiie k u-r >3»«<npn^ ti<m 

2 lifted** fc* *'i5cl*2^)^ia»<o^«C 

away- m»i* - aKw>«»»B*(> 

32* i t ffiiHR 2 *>*ifilW9 fc 

- m*# fc irate k w l < fit h/j— 

fc-rs, 

[0 0 19) *fc. B«sEiS^*«A?«lffia2 0*iiE« 

[0 0 2 0] Sfc, Biiffi»2<n.4kiiB£»/j*SM52$*ffi« 
ic»flS3JxfrBiAjRiO^«ic:iea*ixXt^ l fc fcW* 

[0 0 2 1 ] Stfc. (BEfMlh>»*^y«0*rtJET* 

j«»c*i^x, Ratt^aA^ii-eiiSWLx^a^fc 
Aiwfc^x, nay-u**, fftffiKuv>«w. si 

ao % MSdfltf-Sfffc. tta»2«*aE»^ / >*< t 
t,-»fcA^4x*n»IWLX^5-4: firWttfci'5. 
[0 0 2 3] ntlSS^ mTfi KU-T 

rcWJ>fcL< S^Tn»*-:tffc, ffiffito«fci»i**« 

0)B»c-ett*7LfiiE1'5C h £#«fc-r* f 
[0 0 2 4] X#W<»#&&?J*mm** ffiAJRfr 

^l.X2LVMC»ftEH*nfcW****Tfr«*i-S2 

jxty-mBt. ,icoy-h»#£ife#*nxy#in] 

«KZoX**ffl«jMKrt*ix. miay- mtftSK 
H >*fc TE**i*flrtSlc*K^Jx»j«a*tfcWB h 



(4) WBSSp 9 2 9 7 3 2 1 

6 

v > * fc fc £ *TT &SAE#«K*h * 

X, RZ«**««)»««CW|«SH, ffJi£y-K»«?fc 
Bug K u-f fc U < liv *Tixrt>-;ff a 5 . **l 

asafc* sn2.^io^a£i»o^{ffiiic^h)c$n. *is 

K»W fc MS K u-f >IMtaff # 1 1 < I*V 

«if hi 2 «JMI«»K** *1HTIH8* 

to^aKJ»fcona^RMaay- ►wtAtKwyaii 

*«fc**-»-6::fc 
[0 02 5] 

mwonWMffl BT, H**rfflt*X**«fl*]15 
o«ttfcoi*x»folc«W-»-5. BTX&W-f* 
0ffiX, n-«efr*1-6-bW<i|S]»-»9«rWt, **> 

[ 0 0 2 6 l 1 

y ^ ^**««A***«oN»«/SBX-*>S. 

2(? [0027] my-ML 2ttK^y«, 3nt»W 

», 7 ttffio^ilUBff 6»l!B2(r)^aE», 
[00 2 8] *% 8g(7)^IS l Xfi, to« a u*^^-f$rfll^ 

wsfhfcawv- h«i fc. r^y-h»ifctt«t 

L.X JWft* JxX y ^fSllciift I.. . x A'filKtfa ? 

-nit ffifto k >« 2 fc *<«atf ftflMfc <t -» 

x«*»(*j»««j«2Fixa, y-h«uKw.^»2t 

XH*h*a«o«£Mlc % JfRh7>>^^3 fciSW 
B*««4i^*it*"ixJBfilcStLX^5o »fHK5>^ 

M^*6» 1 fl)#»»tt«l* T 7 $r.^ LXSHSfiixfc 
^ Wlw*aE»5i!EB3B«t51xX^5. 4^c, 3B l cr> 
*aE» 5 w^MWcii. ^-MBiRtKW y»28 

2 0>MSttK*? ^ ^ * 2 ^^«E 
• 6*EB»JSSitX^5. SbJ-. Sft2(Oftaffi»6 

«SKfc«*E»9* 5 ElS»**nxt^. :w«»K 

ifc, 3Blco^aE««5fc3B2W^aEj»6fc<o 
H^- y-h»l»fc K^V*2»ICIi«^*«l 
50 1, 1 2A»*ix€lx]B*51iXt^. 
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7 

[0 0 2 9] 12 3, 1214 K K 3* 2 WlMftigffitta? 

7 7 % 8fc ur«**nsaA-ifijr ► ry^*— ko@ 

ttfe«/*(Hfe*i-T-ifiWt , fe6. B3K*iv*T, 2 112 
K, 04lCfcV*X. 2 2l±2»-7-ttftf*«h5 

y^^, 05i:^^-c, 23i*y-h««. 24«y- 

(0 0 3 0] n3IC9rJ:?IC. 2B«W**-K2 1 

412, B3fc*T2teO##f5)y<f K2 l<3flfb1t€r 
HtttoK^U 2ffl^2tt*B4«MHl-?>**2 2a« . 
B4lc*-f J: 5»c«RSiiXi»S. 
[0 0 3 1 ] 1218 (a) It, «A**Ettfc«55*7'U 
><T^7^3W^^^Iill8«lfiJt^, (b) tt«A*9S« 

*^t^+a«u B M**s«w«*»«ia-t ; *>5. 3oti 

-/a--/, (b) (wiJ^-C. 1 OW«. e B**I«Tfc 20 
L*-f ff#IDB(Cj: 9««r8ftC a d d 

« tfttfC J: 0 KOAWi # *F r£ fc *C -a X l * 6„ 7 

Binftl-mtfJ:^ **W(Cj:SB?;l»lTFTy-f *- 

[0 0 3 21 KA#*21K1 O^Wt^^HBlr^ 
Xte*#£t*Enu<- Bl^xWe*Ufc*«»BSf 
i4X\ fti!Kl«rffl*rtu— f»«c.t9*y KU y- 
KB i «X K i<"f vB 2 fc JSBEft 9 fc frW&MICtt 

*S2»w«B0DBicJ:9, J: 5 WHS h^>v? 

* 7 <o L £ t> ffi 5 E v t h <n jt «J « g £ *; ft ih £ n 5 . 
*fc. «A**StffrV)iffBl 3-CWHLfcBli. fcfc 
i.*S««»^El»«»A i BUlLfc«^&S»*a^ft 
ALXt>, £tttt0»rB0r l vctiy h$*i,Cu*S<n 

[0 0 3 3] ZVXllZ. *K*OJBttl "C«i. BSS 

y- h»l*sJ:l/Ku-f ;/B2fc 50 



■WJBT-9 - 2 9 7 3 2 1 

7* 7 Sr^LTtJcfS LfcB 1 <0#affi*& 5 fc 
B2 0*ilEtt6f:2BlcEftU if&fc. -#o#2 

c0ft-iiE»5, 5S20#iiR#l6, *>*t*ttfii»E»9 
y- hBi fc Ku-f >B2Bic«*» 

>B2t^EB9*^*SlMU«JW-t*aB»rfc. MA 
X*£«a»ffRl 3J:0«>rt«tU ffl»»13cDn 
{MXe»£W»rr*wfctJ:9, W»B 1 3 -CWB* Jx 

X^a. 

[0034] nm<oBm 2 

0 2 i*. Jtgma&ftnJBB 2 fr#i"T ^f^--n 
9^^*««A«*«*WBaB«*W-efcft. 161* 
EPl«*>«JMB (B*7-r>) X*>9s *fc. sR2*>* 
iSEtt 6 <7> >»^>ti»» 2 K» 6 trBtt + 6 B 
«fWWB*Lrv^*»»**L, Bi*tt#ttl6«Ml* 
BB"CB*>n-Cv^6B»«r*-r. 
[0 0 3 5] «:<B0>Btt2B. S^M^ElKMJSri. 
Ma*JB^*» l fc BBTfca. tt£.XB0!)iBB l t ft 
B2tf)«aBBBtr. tt-^tfeM 1 K 1 2IC 
RtttSBMR^SMl 5 0«-«^EBLT^«jK-e 

K l2coi6f»<^, 5B2<7)^iiE«|6 (XV>»5J) «r« 
BR-CBiPi*. BWS*. *Jx»**>»#tt, Thrift 

S*tt^J:?»c4:oX^S. ft*s. 3B2^ftigE«l6co 
*4'< fc bBlUL"CV*ftW»l*. «JtMft.ih*r6fc«&, 
I TO ^r^^-r K) BX-«J*Lfc 0 

[0 0 3 6] SR^y^^^tfT.e^, flictf? 

i , 1 2fc3S2^*aEi»6wsttiurv^a^»w, a 

1-*) , J52OjtiflEB6c0BttUXt^»5»«ri»i*T 
t>/^v>*^J:0t, «7-««i l, 12iw|^«^/j;f2A 
+ 6B*35«tt«Siia. 5R2<r)^iiRj»6iC, SitLX 
^*»^«> E*#* £vri J « A L ii, {SffcfA^ 

[0 0 3 7] i^>J:?<c. *3kB^>»B2Tit. 
OttAB«"C*5**Lfc»l-TB«l 1. 12lw»*L 

X, Ef^B5^oife«UWiwJ:oXil^iaxt^^\ W*^. 
RftiBULfc (*»-C*i") ^iiE«6"irMigi"5rfc 
tcX9. l. l 2---w»«sa«ftAi"««* 

[oo38] em*. ^jewiwi^^n^Hfas 

***B±«onBBJS«>«wWMr*i"HT**. 
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9 

[00 3 9] -fcifc»5. 6 fc*y-Mll*2J:tfKU4' 

|0040Ufc. MT-Mll. 1 2 fcJSBSRfcW 

1 2WiStf*9a*n-Ct % -C, e#E5<nfflra 
. ##l«JTFTy>r*- Kd>*tf S*m»»tMI 
*8*#;UEBr**^-*tf>^MfifrlCll* #8Jg« 

[0 0 4 i ] tt±aWLfcJi9lc % i % 

2lcj;fttf. ru^y^H:fr*5fc*ic, MS 
i # J: K U V >S 2 #&MHDI 9 A* b WW * ftfcg 
t, »*«*iRJaufaALfc htti £ Ku-W 

>j» 2 * >ffl an*:> * TgEtfttK $*iS<0'?. 3fl£ h 9 > 
i?z?2(Dl£\* 'fflSDE Vt n <7>;£ M , ftift h 7 > * * 3 

nhTsrfctf***. 

[0 0 4 2] «vhy ^^»(0«H8» H9«i^«WA«a 

SCO MAiSE^-f c0ji)j7J^^i* A KiTriM, HlO (a) - 
(c) h ^OiMtflt+AfcLT (09(7)10 
b- 1 0 bWtfffitc&itSKiBH) . ffiflMCffi&*,T*$ 

[0043] B9K**-r.t -5»c. *©*rtfi*«-rs 2* 
U hT^|8|jca**«g$ht^S, t*«<5*»r>L 

So 

[0 0 4 4] ® i 0ic*-f J: tt£JBLC6SS£ 

*TFTfcit;ifi«Wili5R**I TOi Six, ±« 
3W#7 x£$S U B 2 Wert* 7- v < >u*F I U 

3«?]#f'*SfcsuB 1 , su b ivmm^ttTi 
y^*«*icj;ox:B*stifc»fc>.y ^RS I o# 

artbinc^s. 



(6) WCT?F9 - 2 9 7 3 2 1 

[0 0 4 5] ±2B»W#?*S«SUB 2^«S (ift fl a e 
LC«) ORfllCtt. 7***"*M**BM. *7- 

TO 2 (COM) fc<tt/±SnfcfS]|BOR I 2^KR*fl|lg 

[0 0 4 6] ^^/5i2<n«lEf)> 01 U±JbT<n 

#7*ft«SUBK SUB 2^§tr*iF^**^PNL 
«-*MJ** (ak) /2i^Sfi5r»5fiU/J:S^T-ffi5r, (2 

/<? ttiErtttrt¥B*>frrH"C*S. Sfc, @10rtH39<7) 
I 0 b- 1 0 bWW»IM5»tSWra5«r*»CLr. *«J 
i:Hl2O10a-l OafflKlRKfcttSKffi** 

Mf+ifioKffi**i-g|-efcS. **s. Si 2, Bi 3tc 

MK#?7. 8«ttH*WL*CfcS. 
[0 0 4 7] £©/<*/1**>SiB?tt. /hJV^-fXT* 

$H^X^$^^7^5«?r^iXL-C^efrD Q p»iC'&o 

r^*y*«r«J(Krt-S. Mil. Hi 2l*tt*OM* 
*^Tt«0T. ®i ittlfMsiini. siiR2<r)to 
Wftk&s fell 2ttWKS!i«r*UT*i9, LNI^$«^ 
Sfl*ffi^)lR*, CT 1 tCT 2tt*ft*Jl*IRSUB 
1 „ SUB 2W«Jtt-f'<Sfir!S«r*i", ^"fJx©** 

50 r 5 j: 5> tw±IWSSS U 32^Ji ^TflXtt SUB 
lJ:9trt«Kl«IK**t'ev^S. tt^Tg, Tdli* 

^ch i tmm&Mtr*-r*+ V7<*v*-vtc 
-7 h y ^^«B^6*»»«e*SB(c*s*w^iasBiii 

S«fB*^kV^*-R«^*^PNLO**DTM, C 

10 0 4 8] iSWXf7^5«SUBl. SUB2<OP»lJC 
I2f ^atlCfi^T. jftfeMAO I N J £rftfc£ . <«u 0 oLC 
^Itiii-fS.t 7«wi/-/U^<^-VS LtfJ6lfc£ftS. *> 
-/U«ffl«xtfa:**->«tJIS3ft^flcS. ±SSW^7^ 

8*SUB2«lw*asaWii**«lT02rt, *4< 

h«AC PICl oX T»iS»«y/7^S<SSUB 1153 
»c»*iixfc*<03IUiE«l i NTCiKMS*Jtr^S. - 

50 yjg+DTMtH-Maia^rtsns. 
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// 

[004 9] KftfSO R I K QK I 2, 39)B$£ffi 

itoi, *aaEt5*m«i to 2, tixznm 

OL K POL 2li*K**ixT^&P>fl*7*S«SUB 

0ORI ll*TffiM#9*£<ESUB liMWP 

[0 0 5 0J :(/;M^t!SSH TSRa*l#7;xS« 
SUBlJtk ±M2§W#?*S*SUB 2«t*M«IC« 
y-^/^-^Sl^ttSUB2 

INJHffiftLCt'^AL, ttAQ I N J 

(0 0 5 1 ] ((SSSh7>^^^TFT)) Ofi:, @ 
9, Bl OfcR!). TFTMSUB I W<r>m&LZU L 

[0 0 5 2] SMh7>^^TFT<i, y-hfflfiG 

r*c3Ew<-f r*fcenftn! y- Kw>r«ito 
< tea <£ 5 

[0 0 5 3 I *p3B^rta* (2o) 0>jWSh5i/S?* 
*TFTK TFT2*"^LT»Stbil5. »i^7 
>';^^TFT1, TFT2W«i?*U4, 35WKHClSs| 

intrinsic, W*ffifcE*tt«toJ> : K-7*iiTWjSt*) 
[0 0 5 41 «y-HS«GT» K*«GTt2jfc5 

a (T*»wc»*stin^5) „ y-K«CTitn 

AS h 7 > HFTL TFT 2 <0*H?1%*>fiito® 

B«rB*.ftJ;5*lSLTV*ft. Mflh?>i?**TFT 

HCTtt, ««^K2iS«H« 2-C^/«3nTV^5 e # 
2««Rg 2 t LTttHiltf*/** ^T«/S**lfcr/W 



(7) fWSI¥9- 2 9 7 3 2 1 

12 

«flJ5AOF*<Kit?>ftTV>*. 

[0055] z<r>y-h&&GTtti$if*tomAS& 

[0 0 5 6] (Silt^iCL)) jtfiff S#CL(i$B2 
2-C«**ttXV^ 0 -^fifs^»G LCD* 
23l«jeg 211*- h*HiCT(n^2 3|«H»ti 2fcH- 

[00 5 7] K&&ISG I » ttfldRG Mi, MK S 7 > 
'^HFTK TFT2i:^^T, y- h^fliG 1 t 

LTttffl*tt*. «iHGItty-h**GT*3j:V* 
fflS*BGL«PJtBfc*tf5ftTi»5. *fe»B5G I <3: L 
Ttt«X.tfr9X^CVDT«a**lfctfK>!> 3>lfi 
1 2 00-2700 Awtf^i: (*35MiWC 
rt, 2 0 0 0 Afiff) Jx*. HfiftBG I tt 

?(CJK/3c£*t> HiZZaii^BWRB^OTM, GTM* 

[0 0 5 8] ((i^WAS» iSWgAS 
*«1ftt»Bh9>^»*TFTl. TFT2</)* 

>T\ 2 0 0-2 2 0 0AWJI: (*Xlkffl'Ctt. 2 
OOOA&dCOKR) 8d0at-;y 
?=i>*.* hffi<r;|J> (P) *K-^LfcN-fiWiMI 
iO S/!»3>*8I«)B-Cfc9. TBfciB*W«AS## 

[0 0 5 9] i A S li*5te-?-*C Lt(»tk 

ttttMlTir**. -«**B«0 iB^UIttJBASttSE* 
Wc a *«<S *» G L 4 !*<*f3 «li)Li« «§ £ 

[0 0 6 0] «a9J05^«*Bl TO lH 
TO 1 ttJBfi**«oiii5lfStt(0-*«r*/«1*5, 
40 [0 0 6 1 ] 30^®*** I TO iliSMBH?:/*** 
TFTloy-^MSD li5j:V»IE^5>^^^T 
FT2coy->3MSD ltiOW^lcflHScSivCv^. c 
«Ofcy>, BHI'?V>^#TFT1. TFT 2(7)5 t><0 

«V *B*»±tfl*W»B F 7 > *^ ^ ^ A*IE^iw»f^ LT 1 ^ 
««t*Rtntf*v\ TO K2JR19 

*i^^>7> U >yc«flE*n/ti8WW«R (Indiun-Tin 
50 -Oxide ITO:^K) 1000-2 00 
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[0 0 6 2] «y-^HSDl, KK>*«SD 
2)) y-7'fittSDl, KW>S«SD 2co*Ji?ix 

CO MCfl5«$Jifc*3s»«Rd 3 fc»»?>«WESJvt<r* 

So 

[00 6 3] *2»WRd 2ll*^>?T'»/KLfc:7B 
A (C r) R«rfflt\ 6 0 0-1 0 0 0 A<0/?$fC (* 
MSffJT'tt* 6 0 0A&/5) "CMiHS, CrRttR 
JSfcS<»ffi-t6±A h^***<tt8M. 200 
OA»aEOBWLfe«*.<C^ttia-C»Jdci-*o CrBlJN 
dQk<r>8Zft*flH\CL* SB33£Rd 

* (v*fc^6/<y 7-J»<7» BWT-ttffl3il6. *2«® 
{Old 2 LX, C r Rtt&fCffijft/g&jR (Mo, T i . 
T a , W) R. jSlAA&K V y K (MoS i i % T 
i&it. TaSiz. WSn) R$rM^Xt,J:t\ 
[0 0 6 1] XimWRd 3I*A I <T)Z ><y# » 

3 0oo-5oooA^/5:?;c (^sjftw-eu. 400 

OAg/S) JBtfSix*. A I RttC rRKHl^T* 

****i<, «v y-* 

WSDU KU^y«ffiSD2l5.J:(5^«fs^»DL 

ASICjBB-rsftSjlQR^fraiSCl-fi 1^7';^ 
[0 0 6 5] 35 2*«Wd 2. X3ili£ffid 3«rWt^ 
T, fc*tM}JR2S«»d 2. ^3«*U5d 3*-7*? 

[ o o <> « ] «i»«fg*iian l» «flws**HD l« y- 

»SKSU1, K u-.< 'xtEAi Suai f^ig<^5H 2 5SR 
d 2. .«3iSCIftd 3 ixT^6„ 
[006 7] ((fttaRPSV l» »R|-v>^^TF 

T£J:tfi9!S$34f I to i ±uiifc»«p s v i*« 
att&Jvc^a. ft3M£fs v niiicflR h 

R P S V 1 life ± ilf77 X-7 C V DJSaT»« LfcR 
ffc->y n>H*Btt->y si/RTJBuJLSnTaifJ. 1 ii 
ma*WRRT»ttT* f 

[0 0 6 8] fltRRPSV ni0i 2lc,7;1"*5K. 



(8) ^6B^9 2 9 7 3 2 1 

/* 

£ fc ±*SflB S U B 2 (75 »ia«« COMSrTftiafiSU 
D 10^SBRl»>?-ttS/R9IU]ett I NTK«'<-* h 
AGPt?R«r«W»t**SilTV^. (*ifRPSV 
l ty-Hfe»RC IOl?iWWcHLr«, fttStti* 

JO [00 6 9] ««fcRBM» ±«*»/f?*S«SUB 
2(M(Clt **-f H3t^ iS«WA 

&mitti& b.WM5^;^md^L*cv^. i£#R 

y 1 3 o o Aeff^tt£icJK/K$ft 

[00 7 0] LtltfiX. fiW^^HFTl, 

«JtRBM»i*R*OjBHii*^^»i**n, C<^# 
T, *B*0*M^«jtRBM(Cj:oria-3* 9 k U 
3*8 A S lc*fr 6£* k 7 7v*''hV?xk<r>2i 
[00 7 i] i to ? to7\?>ir?7&mttk 

30 *<W«9*y**B# (09tJTfiffi») fcgjtRDM^Xo 

[0 0 7 2] g^RBMIi® 1 l«w7fti"i:dtCiavO»«C 
UX«$/«5ixTv^. J3iagC^iB3feRBMrJtra 1 0, ia 

jj?JtRBMrt*tRSUB 2<7)» < t9 U^O. 3-1. 0 
[0 0 7 3] I D) ^v-7-f/^ 

f i Lfii5i*u»rat^eaic#. ^^»oisur 

W®3l5«WI TO 1C0*T*W} J: Ol-X^ 9 JCffMa 
igftRBMrt/^-^.f^F I Lfc^t/a^lS* 

1 to i <o*- v k&tzt? %wmmnm i 
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is 

[0 0 7 4 J Uy-yjjirV F I UiOffeO.t } IC»JflE 
tZZbfr-QZZ. *1\ ±S«8iW#v*5«SUB2 

<A^Btlfc3cjg*£-rS. 

[0 0 7 5] «#»JRPSV2» (*»KPS V2tt#7 
*5fc*>Katf^*VO**. »aRPSV2rtfciitf 

[oo7 6] «*iiaviBiRstf ito2» jtasniE 
sB^tuait&ttfcBWBjKsa i to i kwau « 

*LCW**tt<CttlBtt*W*Sli I TO l ir*ifiiSW 
®#*;fll I TO 2 4 9m«>%QLlz (**) Iwtf* LTjC 

fb-fSo :o#aiHii*Sf i to 2 i:fn*^tfiE 
/|\U*</W*>B|MttEV dmin£fi*i^^<7)RjH)$EV 

9JB*S« I TO2tf>^ffiff$#tt01 l. Bll2*#!« 

10 0 7 7 ) ««^B£»9{iihiv]»)) K*v h y * * 

[0 0 7 8] El*, X«BftttfiS»OL^r«*L, *'4= 

g, B*i.tt;R*«**i-F*i», **j:c«sbb[£*hsl 

1, 2, J. -*\ endfi££?>f x >/</>«ft#lw?4oT 
[0 0 7 9] «Ufe?iax (S^iffft) I* 2510. W 

[0 0 8 0] «S(S^lkY ttft&g&BIH 
[00 8 1] S U P(i 1 OO^E2SI/r 0$«^>E It 

TFT«fB a 8*^aafflw««i;^«1*aEJW^-gt;l£lK 

I U 0 8 2 J «« fi*^* v? » -A-OftttflMD 0 1 4 



(9) 9 - 2 9 7 3 2 1 

/6 

O^/^u-Ai^t) . WDtt**36. INS1 
-3l*fft»>-K PCBl-:mH08IS (PCB1 

PCB 3li^>^-V:cY^(2l»««) , J NdSlttS 

cpi. TCP2Hf— y r*<y*—y. pnl 

-K GLBIXSAfi, RFSI^>-h, MCAtt 

X) % LPtt$jfc<ff, LPCIi*^*-^, OBI* 

5«± F«>BBfltf*frftff*MR**fcb*iTffM* 

[0 0 8 4] ^a-AWDLIl, T<M*-*MCA, 

-5. MNS1-3. PlKStt PCB1-3, 

PNL IDS Lfc 4B» V— K 

^SHDt, #JttfLP. #*8GLB, :/DXA 
20 i/-K»HSW»Wa^y^7^ KBL*H2tf L/tT 
«^-^MCAt**#jSc*5- ticj:9. *2/*-^ 
MDL?Mfi*aTS>n*. 

[0 0 8 5] (21 SrlM&S#^^'a-vuMDLt:.X% 

[0 0 8 6] a±**W**l6«icB^v^rA»ttica 
< . t^RBtiWttt/irv^BBtettv^xil^ajf hT«-C 
io ffii l . i 2^<7)W7? Mi, »»«*OBBrtT-H 
< £ t) 1 '-P<C< fc t 1 &PJis MX.t*m&Rft*& 

Tblir\ BlfcitfB2W*B»*aj8*7. 

8»«*mTFTy-r<— K»cBX3*t-r. tott«w 

40 [0 0 8 7] 

fi«$K«<nx-, »<»CiBB-r6*ft«**.l:**S^ 
fjgtflftfft LT»t^»fc <f 9 . 

50 [asonw^ani 
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(10) 
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[0 I ] JMBWWXffiWiBlB I Z*1T7 tr^y-Th 
IE) 2 ] *fcW<tt35K<WBfg 2 £>?-f 7 9 7* <<~/ - ^ V 

[03] *«wic < t6#/»^«ffi^^t urt«ffl*na 

[04] *%m.tb#1kWMfa'&Tt L'CfiEffl^ixS 

[05] *KWIC.]:^?X^TFTyY^-KO.a^ 

106] ttmztZ>&&**&&±M>)sit&m&<om 
co«*£*-r0T-*>3o 

[0 7 J 4^*^<cj:5«ftST<2©^(0lpj^^w 

[08] (a) «. fSiM*WSttjSH7u-f*^^ 
w«AE*<OBJKflli4H* (b) tt*A**«««lfi** 

(0 10] ▼ K y *;*«>Bi*«*+*fc, ffifflflOM^ 
1(31 1 1 ] *;n'<*'Uco^ K y ? *ffiifla'0«/S*rSlW 



fl$flOte**iE0-e*>So 

a, 

[01 5] «4«****-/w*»ttLfc/-h-/y* 

[017] £2<oftjfe01cO7 7TYy -^i-y**ra: 

4-£9!Pi$S& 5-mo*9EM. 6 « 2 
OftiiBMU 7" 3BlO*J»JB«fit»^, 8-»2*># 

ft*, l 4..«*^ffl*r«»r. l 5 •ElS)K<0##*iL 
20 2 1-^*-K, 2 2- 2ffl^ftf¥#BSK7V^^, 
2 3-y-h*tt, 2 4 y-^SS. 2 5 
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